Protein kinase C enhances growth hormone releasing factor (1-40)-stimulated cyclic AMP levels in anterior pituitary. Actions of somatostatin and pertussis toxin.
The brain peptide human growth hormone releasing factor (1-40) (GRF), which stimulates adenylate cyclase activity in the anterior pituitary, is the predominant hormone signal for pituitary growth hormone (GH) release. Activators of protein kinase C such as teleocidin and 4 beta-phorbol 12-myristate 13-acetate (PMA) double the cyclic AMP accumulation induced by GRF, with no apparent effect on GRF potency; an inactive 4-alpha-PMA has no such action in cultured anterior pituitary cells. This PMA potentiation can be measured as early as 60 s, is maximal by 15 min, and wanes such that by 3-4 h there is no such amplifying effect of PMA. PMA, phorbol 12,13-dibutyrate, and teleocidin ED50 values for potentiating GRF activity are similar to those obtained for direct protein kinase C activation. The major inhibitory peptide somatostatin reduced both GRF- and GRF + PMA-stimulated cyclic AMP accumulation. Pertussis toxin totally blocked this somatostatin action without affecting the degree of maximal GRF potentiation achieved with PMA. Thus, the pertussis toxin target(s) are required for somatostatin inhibition of the cyclic AMP generating system, but may not be involved in the PMA potentiation of GRF-stimulated cyclic AMP accumulation.